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ABSTRACT: 

PURPOSE: To provide an electrostatic actuator in which the distance between 
the stabilizing positions of mover can be set accurately, driving voltage can 
be controlled easily, and the reference position can be set accurately with 
high reproducibility. 

CONSTITUTION: A stator 2 comprises a large number of stator electrodes 21 
arranged unilaterally at predetermined intervals. A mover 1 comprises a large 
number of mover electrodes 1 1 arranged in the same direction as one stator 
electrodes 21 at predetermined intervals. A DC power supply 5 is connected 
through a switch element 4 to the mover electrodes 1 1 and the stator electrodes 
21 thus applying a plural polarity driving voltage onto the mover electrode 1 1 
and the stator electrode 21. The driving voltage has a plurality of phases and 
produces a Coulomb's force, for moving the mover 1 with respect to the stator 
2, between the mover electrode 1 1 and the stator electrode 21 . 
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immxomm 

©E^wisaswcgfcaffcfctsfcsn, sjg^es 
iirr**»o«wiffi©«tt«)ii*jiJW»oaiATiriii 

* C i £ft!8iT£*f#« 1 ffi«©SHI7?^a.X- 

[fc#13] HttisZZfitlWsTi*. ^tl-eft&i&S 

#MtO|IIIfc*n*ft»«#li*«JiU&#mE«RJ: 
OfcO. *&JftS«©«g©-ffi©*e#lK:HJ£^Sffi 

fTSW^JH 1 E«©l&«7^aX-:?, 
[»#84] filtTMUtflilllHIS. * 
n*nit«8!K©effi9RM-©-«l^±*Bf«©AST5t^ 
Ufc»ttfc:»J*SnT** C ifcft&i-rsStjffcE 1 12 

[^©PSHfciBW] 

[000 1] 

i7?iX-^tWf5fe©Tab-5„ 

[0 0 0 2] 

[&*©&«] =a£*«tD, v-uynzm^ittoftTv 

fai-i'tlTB. 01 2ir^-TJ;5C, ^gc©0)£ 
^«S2 l£-#|6]K:E?iJbfc@£^2i. B&Ttt 

2 1 ©E5»iit^T5sim*ist)b< \mmsmm i 
5 *«Afcu»^i t, i Kffi»«©K 

Sd«ffi*fiJJD-rSK«i|pIKi:*iait&fc©*i»S (#M 
l©6 3-9 5 8 60^&$8. if$0B¥2-2 8 5 9 7 8^ 

[0 0 0 3] Tfcfoti. @^«S2 i 

itSutcio mm* i ©ss*#ji t> u < \ttsm. 



(2) #H¥4-27 1 2 84 
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**fc3S:*J:5l:fiW«nT^*. #88986 3-9 5 8 
6 0«MICtt. B»«£E£#ffiiU S«g?fciWP 

20 fe©i)5«H^$nT^*. #W¥2 - 2 8 5 9 7 
8#&?8lctt. EI 12 (b) CkTCSIC, ?Bffl«i 
9ft«MlftTftKCtt. H£^2i»Jt![?li©*t|6|ffi 
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[58W*««ftU±5fr«Hi)i] iCST, ±gBW&*8 

iciEis^nfcisimy^^ax-^tt. *nft?ic*««i 

^ WW? 1 &9ftStt«fcttlcBft?«ff 2 1 c«ME 
sepim-rsi, nj»^ i#*©«jaMc»»r*STr 
©wic 1 ©sts^e^iisfiSiB 1 5 ©* two 

S. £©* 5 C*i» ^r«i^ 1 ©SSffiB© 

[0005] £5Lfcm«*HM-*Kii. 

AttlAM 1 5 £«#©#»&#*;* v>tm&ffll>« c t 

mvtmfr 5K»b«t5 i-rn«> hist 1 laMwiitt 

K3S:*tVJ5Wll*»**. HW 1 ©ffit©& 

Bfc*»£££Stf*;:i:&*TS*a>&, S*&fi£B 
Sift* < mfeTZ C i*tTT*&fr» t H 5 NHftWfc «. 
[0 0 0 6] #38Wi±iBffi^©#ifc&@«iT**> 

©Tab D , i*ft?©^«n©iBl*tjE«fcWin?# 

*ttii*»ilttJ:<iEa»cttrc**J:3tlxfc»«7 
ir^a X-* t * 5 if « fc ©T* s. 
40 [0007] 

[«B£*ft1-*fc©©*§a BMSBiTti. ±!2BM 

IB-*[fillC^ffl(STE?iU&7^ ;PAtt©U»?i. 
W» J ?«ffiiH^«ffii©ratr*DS^-D>^t«t 

•r^K»«BEiSjw#ai*fli^, Hj£p**tTir»rp* 

50 «i©E5«IIWIitt5V»KJI^Sfftfc«€Sn, 
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[0 0 0 8] H^S2t?tt, IMEifl¥lt», «ss 
©&!«££ ft^l"* £ t <&K&B£iMMs:fe<fctf#pJ 

0&£T<*IbT£B£TK#LT^!&£'tf5©-e*o 

d>*©^««»««. B£*fc«rB*fc©*h*BKB« 

T«£rtTttm&fcfc*J:3fc#*©BBBB£©Stt 

[ooo9] »*B3-m, ae^jctfsrwpfi, -t 
n*n»»*«fc*^«©OTra*£iSfcEoTB 

£BBB£ J: 0 * 0 . *8gtfflS©3lg©-Si©*mft! 
fcttB«^B*&tMnra s BSfcfc«BB/t*-->** 

^£©T&5. 

[0 0 10] »*JH4T?tt, 6B£7BB*J:lMraB 
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MMM B*Bl©BBKJ:ntt. BBTMWFfcfc 

**uen*B©a**BB t itbtbb t sbb^j u b 

fsrS&Tfc&fta-ttSWT, WB?©ft£ttBB©BB 
S^nsoTJbS. Sfc, BBTKBBTBBtBttS 

ttfefcRnft^KTwmni*R»tTv>«©T» tie*© 

±31::. BBftCftBB*K£«Bff«?rB?C&i;3 

»»i»t)«wwpitfcTmwiEo« 
s©t&5. Lj&>tK BJitfPBfifcJ:tf«r»?BBtf«E- 
•gB^BiwttBBBfcAoTBB^fcarraiWP 

«TBBtirB*BBi©eaiBB*Ewfc*fc*TH* 

KBBU B£?«S^©ffi»«E2:iiJ»?«ffi'\©I& 
BB£Eifcfttt***fcRBUTV»a©T\ m»^©£ 
^ftBM©Ei8tS, BSTBS £ nJiHHtS t<D^?tl 
#/.hS H»3 ©WBJ: 0 "b*3 WUHMrr * - £*< 
Wt6tCift-5©-?*5. 

[0012] »*9i2©«jafcj:n«. #m©^»mjE 
©i?;[infcB»Ufci$jST£Us*-n >*©£#£# 

B**fc^B*£©»WBfcB3W-«3!rrtrcttfia 
afcfc*±3fc**©B»«E©«tt*ttfcLTV»*© 

T, wf*»B£?t»UTBBfcB»"r«Bfc?rap 

< T* 2: ©Tabs. 
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[0013] m#mommz£ti& mmtrm 
**n*n 2 s©««#b &* u it&m®mmz ± 

oTMU -*©BB*B*B**Bfi*fcHWB* 
BBfcU ft*B#B*B£?BB«fctt?rB?BBt 
ft*rtfc«BT*»B5'f>iUTV>*©-e. ISS© 
£Bi!BB«©»l8BS*fflV»TB*fciin:n*fi*Bfc& 

£©-c*o, B«*BS*±iroBTBB©**H?n© 

WB*»EBfcBBT*, TWF©BBBB*-BBBfc 
BBT?*«*5fcft*©T?*«. 2M<Dmn# 
10 B*«V»TBB9<>*»BtTV»**6. BB7BB 

tirB^BBt^-tn-tnBBBTrfcsc'b^tos 

t\ B**BB*J:OT«HMtB*#«tfilc-Bl/C 

s«2-r5©*«tc&s©-p*s. 
[0014] B*B4©B£icktttf. &®%.?mm& 
•ktWHWFBBt, -tn-enit««©«ffi*fr©-« 

W±ftBB©A*-«i»l/fc»«C»BbTV>*©-e. 
B*^ i^B^t©»WBC¥ffftBl*n?. *J»rf©# 
B#fflfctf0W*#flKiSV»T. &BfiBfrlCJ:«tttt 

a? &3©Te&5. 
[0 0 15] 

[£i60J] (Bftfll) *BB«"Ctt. B«?Bfl*3 

fflti/WB^BBft4«ti/Tv>**», rnicis^sn 

<&fc©T?ttfc<, ft»tc:3V>Ttt£&©ffi*£fci*a«j 
IBTi&S. B2*±tfB5K«"rj:5fc. njft^ lfe± 

B£^ 2 «. ^-n^n^HESifc 3 sffl wzv ^ 

ttKBBSti. 5V>fc*WW*J:3fcBBan*. £Jg 
BBS 3 tt. JSigSS 3 1 ©*BWBlC*n* ftBB* 
J132, 33£&S#!36, 3 7S^LT«IU « 
» B£«3 1 3 2» 3 3 ^©WtC^n^nffi 

?g<fcDfc**«#B3 4> 3 5£ft3£b&t>0Ta&o 
T. i#iLT2 0 0 /tmS*©B*©7-f 
B2nTV)«. BBBB3 1. *&)&#Jg3 2 > 3 3 It 

V»6n*. fc«U *Bfc«k*ffBftBB'*&*fc. fg 
BBB3 1. »»#JB3 2, 3 3fcEfcttR-*m*B 

[0 0 16] 1 ifc*#)iEilS«3©iJJ«#B3 

4l:». B3fc*f«t3fc. BBff#C»£lfc#B© 
40 WFBBli*. SVitWffc&SiSC-BWBp 
» *eBMl/fc»BA^->«WBSnTV»*. #ffi©pf 

btbbi i #«SA~Dffifr 
n«. abcdab • • • t^smzmmztiz. * 

fc, #ffl© HSl^Bffi 1 1 ft. *«#B 3 4 K J: 0 Jgfilc 
Sftfc*&B7-r > 1 2 lcMUT> Sftzrtlci-ii&TS 

iKan-5. ^ilr. 4«©5^©2ffifflifi&B7-f >1 2 

BpIKi^mffil liBCBB#»3 4fc«M*3n, so 
© 2 ffi©i»&S7-f > 1 2 »ffi©*B#B 3 5 fc»B4n 
^5. BB#B 3 5 KJgffcanfcJ&^-Y > 1 2 tnJSH 1 
50 Bfil 1 £SS^T*lCtt, 1VB7BB1 1©-BSC 
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WLttTc?>Y- 1 3©«M>fc3WLUfc*^*-*l 4£ 
ffl v>r»o ex fO^»©*j* SffifflT 

co o 1 7] Bjt^2tt, Pisrfi tmmnm&v&o 

T. B4»C^-r«t^»C, *EEgt«3 0©3»S#®3 4 
tCii[i||««0*jR©Hje^«ffi2 l£-)£WIBp» te 

1 HW»«fcEJ«IStt. &ffi£E~Gtffttf, EFG 

ef • • • ivs5JBitE?iJsn^©-e$.s. sfc. &m 

©@«TF L mS2 IS. «&«7-f >2 2\ZttLT> i0 
£tc*t«>T&i&£ns. 11^:, 3ffi©5ft©2ffi© 

j&m^'f > 2 2 ttH«?«ffi 2 1 tftcmnm 3 4\z 
Mfc-sti. m<Di ffl©«&«7-f > 2 2 \m<Dmm#m 

>2 2t. ®fe?mm2 1 tommit. *rwpi©«a 

i^r*-?T. H5fciOTJ:3li:. H£T«S2 1© 

^^ttstj-jt^^ h 2 3 wtAzznzrvsmvitx 

)V-Hi-)V2 4*tfWT, do#X^-3jN-;^^;if© 
M»©#Si£jIJOT-5. ^©<fc5lCbT> $«#E3 5 
tCttra«©J&«7-f > 3 2*^2*^5 nscitJc^ a? 

[0 0 18] pI«lT«ffil 1 £0£T€ffi2 1 tit. 

ffi©ffi»x@3£^«ffi©W|g) fcV>5BMM»jfcfirt-SJ: 
•SKE^SftT^S. -Tfcfrft, 4XP! = 3Xp, = 
ufcttoTV>*. B£T®ffi2 l©ifl«, TSJfrf 

«si i©*i<fct)t>*^<^$nT*o, ±iB^au 
HS^sffi 2 i iz Bim^mm 1 1 ©*#s«©ffi##fa 30 

[0 0 19] pJ»Tl©&«&ft5<r>l 2*«fctfHS : f 

2 ©&J&«7-f > 2 2 fctt, 0 1 iCiOT «fc 5 fc, U 

6 fc*X-f v 4 l/TSWUt 5 
mtl%. i««E«!S5tt. +V, 0, -V©3«E©« 

Lx\&mf§.m 5 © 3 as©tu*®jE*ffi»effi t lts 

7-f>12. 22»Ctt, +V. 0., -V0^-fn*>©« 40 

«»a6 fc«koTB»«Ew»*a*»*jssn«©Trft 
n&teztizfflwznz. 

[0 0 2 0] S*B©ffiSl®E©9«ni/^->KttVi5^ 

»«E*4*.tt«. wfUffii i^<kr;@« : f«ffi2 

1 ©ffi«i*0 7 ©i 5 K«ft««T, "WP 1 SSiST 50 
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2(CjttLT»©$-a-5^t^T#5. lit, ABCD 
fittf»?WI 1 1 ©£ffi£*U E F GttH^m® 2 

i©&«£;OT. c©ffi»mff©Riiran^->Ttt, u 
s&^-sffi 1 1 %£zt®m?n& 2 1 ©5 % t<&n±#i« 

rtl/TW«"boic+vftR«qU +v*ranUfc?n&* 
«S1 l£J:tfB£?«fl2 1 Cffl/rRH 7 

moBimTmmi ii5«fctfS£T®S2 iic-vsepjd 
•rs (07 (a) #10 . ^©<t5fcffi»SESBJini-r 
n«. -vfcisjnsnfcwiH^ffii 1 tH€^®®2 
1 &OTftTv>sfcfcic. s^(cioT^c>© 

^ia*u/i 2fcWiirsi:, laftic+vsepiitisn 

1 1 * J;0PS7« 2 1 ©£»© HIT 
1 1 is<fctf HfciFmffi 2 1 ©*^±*iaiOT5 - 

(H7 (b) » z\<Dm^-vmmm& 

£SFD&*.5<k5t;:ttUi (07 (c) #JH) . 07 
(a) tHUWCHO, K«H*fcU"TnirWPl«l» 
3i*££fcj&lT£S©T?*S. Sf^Cv #ffi©ffiS&« 
E©m& { (A, B. C. D) , (E, F, G) } if 

fttf. ^a^i^u/i 2Jttrrtic, { (-v, + 

V, 0, 0) , (-V, +V, 0) } - { (0, -V. 

+v. 0) , (0, -v. +v) ) t^5i5ic. iffi 
»^tB»i€JES(ifi3-&5J;otr-r5©-C»S. «m 
?1 { (0. +V, - 

V, 0) , (0, +V. -V) } -» { (+V, -V, 
0, 0) , (+V, -V. 0) » t^3J:5fC, «0!6© 
*iS»»c-T S <t 5 KMS« WOT * 1 1 1> \zm9smm 

[0 0 2 1] ±5£Ufcffift«£E©BIjD;^->fc±n 
Bj»Ti©f*»#IBi&sns££fctt. f-n>* 

©^ico^tpi«it 1 1@«^2 toMfamzm&t 
zisfa<Dmifi&.fti>\ztiz>ifi ^> BiiiiT 1 «m?2 

*^J?^±*tS^i:lc^r), Bi«iTltH^2i:©m 

©*j6*s6^$nfc«sn?wiiT 1 «^»-rs etc 

£5©T?*5. 

[0 0 2 2] (^Sfi«|2) ^iSfi^HlTIi, l©f* 

nm \z£ t LxK^m^m-r % ± ? xMrnsaMm 

x. vimTia&wimziztLTyiZMmmtz&s 
[0023] mmm 3 > ^^as^tt. mmwzoma 

/^->S09©i5(CiS3£bfcfc©T»S. ecDEPJP 

nJ»T 1 ©EKISI'ftlOTSWS&T 
1 1 t@«T«ffi2 1 £©M©«<flrgtf*2 VlC*-5«fc5 

»c»:«l,TV^©-caboT. WiiTicffilii^^tL 
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fc, +2VtO, 0 t-2 V iV> 5 

[0 0 2 4] mm A) ±E^»W7?I4, El&SJEE 

it? i ©»ftw»ia«oinaf« ti?±itfl9o«a««t* 

TT. **B«Ttt. #Btt©B»*E©ttB& 0 1 0 
©«fc5fc. EK«©¥1H , i^l'©«#il/TV>*©T!* 10 

a. ::©j:3c-r*i«. jnafcttattfiitsjwefcD, 
aB*BBjWB!ioK< foommm 

[0025] ofeMfls) ±Eft«tMTtt. 

SI l**0fHJ£ : F«i2 lMt«WftlC»*SnTV»fc 
tf. *SEBBT?tt. HI lfc*T<fc5K, 
l4sJ:tfM7M2 l t. Bttft©«ff*H- 7 ©-« 
H±ftB?£©ft*ft£rJ:5CB«Ufc»V#K»rtL 

[0 0 2 6] TOtfBBl li5«fctfBJ£^«B2 1*C # 

©± ^ *»«c*«mii, *n&* i ©#si#i6jicb£ 
5, to* i ©BfinaiBikan*©*?**. gotus 

[0 0 2 7] 

[?!W©^*] ±a©*5K, »#s i ©«j«ic«fcn 

r*BB«flE&fW«UTTO*&TOStt*©-c, to 
? ©£5£&Bw©fg«tt> M&MfcTOTBftfce 50 

icBftTmst Rita 1 1 1> tcTOTicTO^mssK 

fmiTW»«JEE©W»tt»&^**l«#&V>©T? 

«^ <t mffi*^n^n«f^©raiHTgBM 

$tlTV^©T, B£^««tTO*«ffi<»:©{£gl«« 

3 SIC, Bfc^SffitTO^ffit 40 

©EMffliB&swc&fcs^rafc&jgu a^mffi^ 

©ffiS&SBE tTO* »\©Bimffii: 

mfevx^zo-?. TO*©££ffieiyj©Bg»i£. 

^Sffi£TO*«ffi£©^?ti;6vjN3 W55©WBIJ: 0 

#f-5©T*5. 

[0 0 2 8] »**2©«J«fc«tn«. #ffi©B»J&E 
©B»ftB»Ufcl#jftT£U**-n>A©£jfcrt# 

a*, B£*tTO*fc©»rtiBfcB^*#i*!raiRa 

AKtt*J:5Kfc«©BB«BE©Btt*K*l'Tl>*© 50 
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ffltWSWWcittD, BJETiTOfi© 

fc-a-c, BHn«Efc*fr*B 

[0 0 2 9] «*a3©#HStC<fcn«, B5g7ii«fctf»J 

oTBBU -*©»«#* ftBSTMISfcttWIHF 

#«^tC»IW*IWt9'f >il/TV>*©TJ, SESS© 
^»E»»«©ftIXSffiSffl ^TB«&im:i:*«TOfc& 

*©-c$>g. as : f«ffi*«trj^«ii t «ffi©-€-n-en© 

BBjWEBKBJTC*, TOfOBBBBS-BBBK 
MAT* 5 21©3»«# 

t to* «s ttf-ttufftBRB-e* -5 ic 5 

•f. B«**ffifc«fctra»**««&*r£K:-J6UT 
[0 0 3 0] »*«4©«i«icJ:n«. &05£*«ffii5 

ttfiWHit. *n-enitiitt©«a3fifr©-s8 

B£*iTO*i©#ftffiK:¥fT&iiil'3T, TO*©£ 

u«:A*»^ffl-r«rtfc»o. TO*©«snat*i>fc< 

7££>©T?&5. 
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[04] saswcfflViSH^sw-rTWH-c**. 
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iKW01?*.5. 
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[01 13 *««5KfflV>«HS^**r¥HBT?* 
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[012] mmomimwm-z&Zo 
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5 iSSitft® 
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7 mffisgM- 
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